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into a 50 mL polyphenylene-lined stainless autoclave and hydrothermally treated at 200 • C for 20 h. The yellow clear solution was obtained after natural cooling to room temperature. Finally the hydrothermal derived (K, Nb)-precursor (HT-precursor) was obtained by mixing the above yellow clear solution and acetic acid (CH 3 COOH) with a volume ratio of 1:1.
Preparation of KN film. To obtain KN films, the HT-precursor solutions were spin-coated onto Si substrate. The films were deposited by employing a spin-coating process at a speed of 4000 rpm for 20 s. Each layer of the films was dried at 200 • C for 200 s to evaporate the solvent and then pyrolyzed at 400 • C for 200 s to remove residual organic compounds, followed by annealing at 680
• C for 300 s to crystallize the films by a rapid thermal annealing procedure. The spin-coating and annealing-treatment procedures were repeated several times to obtain a desired thickness.
Characterization methods. The crystal phase structures of all samples were analyzed by X-ray diffraction (XRD, Cu Kα, D8 Advance, Bruker). Raman scattering experiments were carried out by a micro-Raman spectrometer (Jobin-Yvon LabRAM HR 800UV). The surface morphologies of powder samples were examined by field emission scanning electron microscopy (FESEM: Philips XL30FEG). The transmission electron microscopy (TEM) images, selected area electron diffraction Photocatalytic degradation of dyes. The catalytic performance of different samples were evaluated by observing their abilities to adsorb (in dark) and degrade (under light irradiation) the Rhodamine B (RhB) and methylene blue (MB) dye. The UV-light source was a 500 W long arc Hg lamp equipped with a filter which only allows UV-light through. The visible-light source was a 500 W Xe lamp equipped with a filter which only allows visible-light through. The photocatalytic experiments were carried out by a reactor equipped with a cooling water cycle system, which can simultaneously conduct six parallel reactions. In a typical photocatalytic test, the catalyst (50 mg) was dispersed in a 50 mL aqueous solution of RhB dye (10-20 mg/L) with different pH (3-11), then the mixed suspensions were magnetically stirred in the dark at room temperature for 1h to establish adsorption-desorption equilibrium. After light irradiation, adequate volume of the suspension were extracted and centrifuged at an interval of 10/15 minutes for analysis. Aqueous solution of MB dye (50 mg/L) with different volume (20-100 mL) and different pH (3-11) were used to perform the adsorption experiments. Note that the KOH and HCl aqueous solution were used to adjust the pH of the mixed solution with the aid of a pH meter (Mettler-Toledo). The adsorption and photocatalysis efficiency were investigated by measuring the change in intensity of the characteristic absorbance of RhB and MB dye using spectrometer (Perkin-Elmer UV/VIS Lambda 950). The mineralization rate of the solution was analyzed using the total organic carbon (TOC) analyser (Shimadzu, TOC-L CPN). 
Lithium ion batteries tests
trode, which was fabricated by casting a slurry of 80 wt% active material, 10 wt% acetylene black, and 10 wt% polyvinylidene fluoride in N-methyl-2-pyrrolidinone (NMP) on a copper foil, then dried at 90 • C in vacuum for 20 h. The lithium foil was used as counter and reference electrodes, a membrane (Celgard 2400) as the separator, and the electrolytes were 1 mol/L LiPF 6 solution in a 1:1:1 (by volume) mixture of ethylene carbonate (EC), dimethyl carbonate (DMC) and ethyl methyl carbonate (EMC). Galvanostatic charge-discharge experiments were performed at different current densities in the voltage range of 0.02-3.0 V (vs. Li + /Li) using battery measurement system (LAND-CT2001A). Cyclic voltammetry (CV) at a sweep rate of 0.5 mV/s, and electrochemical impedance spectroscopy (EIS) with an amplitude of 5 mV in the frequency range 100 kHz to 0.01 Hz, were performed on an electrochemical workstation (CHI660E). All electrochemical measurements were carried out at room temperature. 
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